TECHNICALTRANSLATION.
English-language translations of foreignscientific andtechnical material pertinentto NASA's mission.
The BOREAS TF-8 team used ceilometers to collect data on the fraction of the sky covered with clouds and the cloud height. Included with these data is the surface-based lifting condensation level, derived from temperature and humidity values acquired at the flux tower at the NSA-OJP site. Ceilometer data were collected at the NSA-OJP site in 1994 and at the NSA-OJP and SSA-OBS sites in 1996. The data are available in tabular ASCII files. 
Data Set Introduction
Ceilometers emit pulses of laser light and measure the time it takes for the photons to return after being scattered off of the cloud base. The ceilometer provides data on cloud base height and cloud cover. The cloud fraction is the time fraction of cloud cover based on ceilometer reports every minute (30 per half hour). The BOReal Ecosystem-Atmosphere Study (BOREAS) Tower Flux (TF)-08 team collected these data to obtain a seasonal record of cloud fraction and cloud type. Data were collected at the Northern Study Area (NSA)-Old Jack Pine (OJP) site in 1994 and at the NSA-OJP and Southern Study Area (SSA)-Old Black Spruce (OBS) sites in 1996.
Objective/Purpose
The objective was to collect information on cloud characteristics in conjunction with tower flux measurements.
Summary of Parameters
Measurements include fraction of cloud cover, the height of the cloud base, backscatter range, and the lifting condensation level. In 1996, cloud heights and backscatter ranges were reported for two cloud layers.
Discussion

Ceilometers
were located near the flux towers to measure the fraction of cloud cover and the height of the cloud base. In 1994 a single Belfort ceilometer operated at the NSA-OJP site. That ceilometer collected data from 31-May-1994 to 20-Sep-1994 . In 1996, two Vaisala ceilometers were used, one at the NSA-OJP, the other at the SSA-OBS site. The NSA-OJP ceilometer operated from 03-Jun-1996 to 10-Nov-1996. The SSA-OB S ceilometer operated from 14-Jul-1996 to 17-Oct-1996. The operating principle of the laser ceilometer is based on measuring the time needed for a short pulse of light to traverse the distance through the atmosphere from the transmitter of the ceilometer to a backscattering cloud base and back to the ceilometer's receiver. From that time measurement, the height of the cloud base is calculated.
The instantaneous magnitude of the return signal provides information on the backscatter properties of the atmosphere at a certain height. The cloud fraction is the time fraction of cloud cover based on ceilometer reports every minute (30 per half hour).
Equipment 4.1 Sensor/Instrument Description
Collection Environment
Measurements were collected at the NSA-OJP site from late May through mid-September 1994 and early June through mid-November of 1996. At the SSA-OBS site, data were collected from mid-June through mid-October of 1996. Over the entire time period of data collection, temperature conditions from less than -15°C to over 30°C were experienced, as well as both rain and snow.
Source/Platform
The ceilometers were placed on wooden platforms. The platforms were less than 0.5 m off the ground and within 25 m of the flux towers.
4.1.3
Source/Platform Mission Objectives The objective was to provide stable and level support for the ceilometer.
4.1.4
Key Variables The ceilometers measured fraction of cloud cover, the height of the cloud base, and backscatter range. In 1996, cloud heights and backscatter ranges were reported for two cloud layers. The cloud fraction was the time fraction of cloud cover based on ceilometer reports every minute (30 per half hour). The surface-based lifting condensation level was derived from temperature and humidity values acquired at 22.68 m above ground level on the NSA-OJP flux tower.
Principles of Operation
The Belfort ceilometer used a 20-watt near-infrared Gallium-Arsenide laser operating at a wavelength of 0.91 microns. It employed 1,024 range gates, which yielded a vertical resolution of 7.62 m (25 feet) up to a maximum altitude of 7,802 m (25,600 feet). The fields of view of the transmitter and receiver were approximately 1°. The time interval between consecutive observations was set at 1 minute.
The Vaisala CT12K ceilometer digitally sampled the return signal every 100 ns and had a vertical resolution of 15.24 m (50 feet) from ground level to an altitude of 3,901 m (12,500 feet).
Sensor/Instrument
Measurement Geometry The ceilometers sat on a wooden platform within openings in the forest canopy allowing an unobstructed view of the sky. 
Manufacturer of Sensor/Instrument
Other Calibration Information
None given
Data Acquisition Methods
For each ceiling observation, the Belfort ceilometer goes through a cycle of measurements. The laser is fired 5,120 times, and the reflected signal is sampled for each range gate. On each of the 5,120 scans, for each range gate, the signal is compared with the appropriate noise level for that gate. Depending on whether the received signal is above, below, or within the noise level band, an integer value of 1, -1, or zero is assigned to that gate. These assigned integers are then summed for each gate and thus represent a modified histogram of counts versus height. A peak-location algorithm is then applied to this product to produce a first-order estimate of the cloud ceiling. to 20-Sep-1994. In 1996, two Vaisala ceilometers were used, one at the NSA-OJP, the other at the SSA-OBS.
The NSA-OJP ceilometer operated from 03-Jun-1996 to 10-Nov-1996. The S SA-OB S ceilometer operated from 14-Jul-1996 to 17-Oct-1996.
Temporal
Coverage Map Not applicable.
7.2.3
Temporal Resolution The time interval between consecutive observations was set at 1 minute for the Belfort ceilometer.
The Vaisala CT12K ceflometer digitally sampled the return signal every 100 ns. The cloud fraction was the time fraction of cloud cover based on ceilometer reports every minute (30 per half hour). One-minute ceflometer data and 20-minute lifting condensation level data were interpolated to the half-hour averages provided in the data set.
Data Characteristics
Parameter/Variable
The parameters contained in the data files on the CD-ROM are:
Column Name SITE NAME 
Unit of Measurement
The measurement units for the parameters contained in the data files on the CD-ROM are:
Column Name Units 
Sample
Data Record The following are wrapped versions of data record from a sample data file on the CD-ROM .   SITE  NAME,SUB  SITE,DATE  OBS,TIME  OBS,MEAN  CLOUD  COVER,  CLOUD  HEIGHT  LOWEST,   CLOUD  HEIGHT  SECOND,BACKSCATTER  RANGE  FIRST  LAYER,   BACKSCATTER  RANGE  SECOND  LAYER,  LIFTING  CONDENSATION  LEVEL, 
Data Organization
Data Granularity
The smallest unit of data tracked by the BOREAS Information System (BORIS) was data collected at a given site on a given date.
Data Format
The 
Calculated Variables
The surface-based lifting condensation level was derived from temperature and humidity values acquired at 22.68 m above ground level on the NSA-OJP flux tower. The cloud fraction was the time fraction of cloud cover based on ceilometer reports every minute (30 per half hour). 
Graphs and Plots
Data
Verification by Data Center Data were examined to check for spikes, values that were four standard deviations from the mean, long periods of constant values, and missing data.
Limitations of the Data
None given.
Known Problems with the Data
11.3 Usage Guidance None given.
Other
Relevant Information
Notes
Application of the Data Set
The ceilometer data provide a continuous record of cloud conditions that can be linked with surface observations of heat and moisture fluxes measured from the flux towers.
None. 
Future
